Estradiol-17 beta and androgen secretion by isolated porcine ovarian follicular cells in vitro.
The cellular sources and gonadotropic regulation of porcine ovarian estrogen and androgen were assessed by culturing isolated granulosa cells and thecal cells from medium size follicles (4-6 mm diameter) separately for 24 h in a chemically defined medium containing gonadotropins and (or) testosterone. At the end of the culture period, estradiol-17 beta (estradiol) and androgens in the media were determined by radioimmunoassays. Production of estradiol by granulosa cells without an exogenous aromatizable androgen was low in the absence or presence of a highly purified preparation of either follicle-stimulating hormone (FSH. 0.25 microgram/mL) or luteinizing hormone (LH. 1 microgram/mL). Addition of testosterone or androstenedione (0.5 microM), but not dihydrotestosterone or pregnenolone, significantly increased estradiol secretion. Additional increases were observed when FSH, LH, prostaglandin E2, or dibutyryl cyclic 3'.5'-adenosine monophosphate was present. Production of estradiol by thecal cells was low in the presence or absence of exogenous testosterone, and was essentially unaffected by the presence of gonadotropins. Thecal cells, however, released large amounts of androstenedione and smaller amounts of testosterone and other androgens during 24-h culture and the production of these androgens was stimulated by LH but not by FSH. Androgen secretion by granulosa cells was negligible when compared with the theca and was unaffected by gonadotropins. It is concluded that the theca is the prime site for follicular androgen biosynthesis by the porcine ovarian follicle, and, upon LH stimulation, may provide androgen precursors for estradiol production by granulosa cells.